The isolates have capability to degrade used engine oil was obtained from soil in the beach contaminated with used engine oil. One of the selected isolates TBC 1.2 was identified by its 16s rDNA as Acinetobacter junii. The microorganism can use hydrocarbons in used engine oil as the sole carbon source and energy, also it significantly degraded almost all hydrocarbon compounds in used engine oil. With its ability Acinetobacter junii TBC 1.2 has a potency to be utilized for bioremediation of soil polluted with used engine oil.
Introduction
Lubricating oils are manufactured in various formulations for different applications. Most formulas generally consist of two fractions: chemicals additives and base fluid. The chemical additives, about 5 -20% (w/v), are selected compounds added for specific functions (Vazouez-Duhalt, 1989) . The main component of the base oil is cyclic alkanes (c-alkanes). Longchain hydrocarbon and c-alkanes are known to be recalcitrant to microbial degradation. The base oil contains C 16 -C 36 hydrocarbon, and more than 75% c-alkanes. The ring number of c-alkanes in the base oil are from 1 to 3 and any ring contains 5 or 6 members. Most of the c-alkanes in the base oil have long alkyl side chains (Koma et al., 2003) .
After a period of usage of lubricating oil ends, used engine oil contain more metals and heavy polycyclic aromatic hydrocarbons (PAHs) that would contribute to chronic hazard including mutagenicity and carcinogenicity (Keith and Telliard, 1979) . Prolong exposure and high oil concentration may cause the development of liver or kidney disease, possible damage to the bone marrow and increased risk of cancer (Mishra et al., 2001) . In addition, PAHs have a widespread occurrence in various ecosystems that contribute to the persistence of these compounds in the environment (Van Hamme et al., 2003) .
M e c h a n i c a l m e t h o d t o r e d u c e hydrocarbon pollution is expensive and time consuming. The cheap, effective and safe method for reducing hydrocarbon pollution could possibly be done through microbial degradation. Microbes are the main degraders of petroleum hydrocarbons contaminated ecosystems (Leahy and Cowell, 1990) . Bioremediation has become an alternative way of remediation of oil polluted sites, where the addition of specific microorganisms (bacteria, cyanobacteria, algae, fungi, protozoa) or enhancement of microorganisms already present can improve biodegradation efficiency in both in-situ or ex-situ procedures (Cookson, 1995) .
Mechanism of bioremediation in principle is a decomposition process of organic material in biosphere by group of degrading microbes (heterotrophic). Heterotrophic microbe has ability to utilized organic compound, in this case petroleum as substrate. Decomposition of petroleum will yield CO 2 , CH 4 , water, microbe biomass, and by-product in the form of simpler compound (Leisinger, 1981) . The petrophile microbe in biosphere can be isolated and purified in the form of isolate. From isolate collection can be selected strongest or specific strain for degrading hydrocarbon in used engine oil.
In general, isolation of petrophile bacteria is using enriched medium with pure hydrocarbon compound or hydrocarbon mixture such as crude oil. Location of isolation can be choose which has been long time contaminated with used engine oil. The existence of hydrocarbon in such area wills naturally resulting various type of bacteria.
This research is aimed at examining microorganism that has capability to degrade used engine oil which illegally thrown in the locations that is not addressed for used engine oil disposal.
Materials and methods

Materials
Soil sample contaminated with used engine oil was obtained from the beach in Jakarta Bay. Soil sample aseptically collected by soil sampler with 20 cm depth, wrapped with aluminum foil and brought to laboratory within 48 h, for the bacterial isolation.
Used engine oil sample for hydrocarbon sources is used engine oil of Synthetic Top One Motor Oil SAE 20W-50, FIRE SL, SJ FOR GASOLINE ENGINES from TOP 1 Oil Products Co. (California, USA) which obtained from car workshop in Tangerang region.
Isolation of Used Engine Oil Degrading Bacteria.
Engine oil degrading bacteria is growing in Bushnell-Hass (1941) After 1 week, 1 mL fermentation broth transferred into 9 mL enriched Bushnell-Hass media and incubated again with the same condition as mention above. After incubation for 1 week, the enriched Bushnell-Hass media was diluted with 6 dilution series each 10 -1 fold. One mL of each fifth and sixth dilution series was taken and poured in agar plate containing Bushnell-Hass media. Surface of agar plate was poured with 100 μl used engine oil and incubated at 30 o C for 3-4 days.
Isolates that growth at Bushnell-Hass media then purified by scratch technique until single colony was obtained. Pure isolate then inoculated at agar slant and incubated at 30 o C for 72 h and kept at 4 o C as stock culture. Media for stock culture is yeast extract media which consist of peptone 5.0 gr; yeast extract 3.0 gr; agar 1.5 % in 1000 mL distilled water.
Bacterial Gram staining.
Bacterial Gram staining is done by the method of Balow et al. (1992) .
Identification of Used Engine Oil Degrading Bacteria.
Genomic DNA from pure culture of isolate TBC 1.2 was extracted and purified. The DNA, then amplified by PCR with 27F primer ( 5'-GAG TTT GAT CCT GGC TCA G-3') and 1525 R primer (5'-AGA AAG GAG GTG ATC CAG CC-3'). The 16S rDNA sequences (500 nt) of TBC 1.2 was then analyzed its similarity using BLAST Search (http://www. ncbi.nlm. nih. gov/ blast/).
Bacterial Capability in Consuming Used Engine Oil.
In order to test the ability of bacteria in consuming used engine oil, an experiment as follows was done. Strain TBC 1.2 was precultured in 20 mL yeast extracts media and shakes at 120 rpm, at 30 o C for 24 h (Aoshima, 2006) . Then, 0.2 mL preculture broth transferred to 20 mL Bushnell-Hass media containing 400 mg used engine oil, and then shake at 120 rpm, 30 o C. After 7 days and 14 days fermentation is terminated and added with 18 mL chloroform-methanol (3:1 v/v) for extracting the remaining used engine oil.
Mixture solvent and culture broth was mixed, and settled for 2 h at room temperature, allowing separation of solvent containing used engine oil from water. Separated water then was thrown, and solvent containing used engine oil was transferred to centrifuge tube and centrifuged at 6000 x g, for 10 min at room temperature. Precipitate was separated from solvent, and solvent was evaporated for 3 days. The remaining used engines oil was then weighted. Percentage used engine oil by microbe is calculated gravimetrically as follows:
original weight Gas Chromatography Analyses of Used Engine Oil Biodegradation, Gas chromatography analyses were done by Shimadzu GC-MS QP 2010 equipped with flame ionization detector (FID) with capillary column Rtx-1MS 100% dimethyl polysiloxane (30 m x 025 m), J & W Scientific, SA, USA. Helium was used as gas carrier and speed was maintained at 154 mL/min. One μL of sample injected with temperature injection port at 280 o C; oven column temperature at 50 o C, pressure at 90.7 mmHg, column temperature maintained at 50 o C for 3 min, then increased to 260 o C for 10 min.
Results and Discussion
Isolation of Used Engine Oil Degrading Bacteria and Capability of Bacteria to Consume Used Engine Oil.
Bacteria were isolated based on its ability to grow in Bushnell-Haas media containing used engine oil as single carbon source. Out of 35 isolates growth at BushnellHaas media, 10 isolates showed its capability to consume used engine oil as single carbon source (Syahputra and Witono, 2009 Table 1 , showed percentage of used engine oil consumed by isolate TBC 1.2. The tables indicated that during 7 days incubation 0.68% used engine oil was consumed; after 14 days, 4.04% used engine oil was consumed.
Gas Chromatography Analyses of Used Engine Oil Biodegradation.
Analyses of used engine oil component with gas chromatography (GC) is aimed at knowing the changing of hydrocarbon composition in used engine oil resulted by biodegradation activity of Acinetobacter junii TBC 1.2.
As shown in Figure 1 , GC analyses of used engine oil before biodegradation indicated that used engine oil component composed 47 compounds. The compounds shown by peak number 1 to number 47 which emerged from retention time of third min until twenty-ninth min. The compounds composes short chain hydrocarbon (≤ C9), medium chain hydrocarbon (C10 -C24), and long chain hydrocarbon (≥ C25) in linear and cyclic form. The GC analysis of the component of hydrocarbon of used engine oil before biodegradation showed in Table  2 . Figure 2 shows result of GC analysis of hydrocarbon component of used engine oil after 14 days biodegradation by Acinetobacter junii TBC 1.2. Figure 2 showed that number of peak of hydrocarbon component after 14 days, decrease significantly compared with the first day (Figure 1 ). Short (≤ C9) and long (≥ C25) chain hydrocarbon which detected at first day ( Figure 1 ) were loose after 14 days. Most all of hydrocarbon components in used engine oil were degraded except n-octadecane and n-eicosane (Table 3 ). The data indicates that Acinetobacter junii TBC 1.2 can degrade short and long chain hydrocarbon signi-ficantly. A c c o r d i n g t o t h e r e s u l t o f g a s chromatography after 14 days biodegradation of used engine oil (Figure 2) , seems the emerging of small peaks of new compound in the retention time of 7 min to 21 min which previously not detected before biodegradation. The new compounds are assumed as a result of biodegradation of high molecule weight compound which is not detected by gas chromatography or gathering of fractions resulted degradation of compounds which experienced peak area declining (Gritter, 1991) .
In general, all medium chain hydrocarbons, starts from C 10 to C 17 were declining its abundance. Atlas (1981) explains that only a few of bacteria has ability to degrade branched or ring structure hydrocarbon because such hydrocarbon difficult enter into the cell, while Harayama (1999) explain that high molecular weigh hydrocarbon was difficult to degrade because it has low solubility so that not easy to enter cell membrane.
Besides medium chain hydrocarbon was formed, after 14 days penta decanoic acid also was formed. The forming of this organic acid is assumed caused by the breaking of the short chain hydrocarbon.
According to Cookson (1995) , short chain hydrocarbon is more difficultly to degrade except methane. To degrade the short chain, methane was used as primary substrate and oxidizes ethane, propane, butane as secary substrate to forms alcohol, aldehyde and carboxylic acid. Other type organic acid is not detected at day 14, this may caused by process evaporation of low organic acids.
From the description above it can be concluded that Acinetobacter junii TBC 1.2 was proved has potency for biodegradation of used engine oil. 
